Erythrocyte and plasma cholinesterase activities were measured biweekly in one group of 22 subjects for a year and daily for three weeks in another group of nine men. The average range [i.e., (range/mean)
The average ranges for erythrocyte and plasma cholinesterase activity in women during a year were 12% and 24%. Erythrocyte cholinesterase activity varies less than do hematocrit, hemoglobin, or erythrocyte count.
Several investigators have reported on the physiological variability of cholinesterase (acyicholine acylhydrolase, EC 3.1.1.8; ChE) activity in plasma. Callaway et al. (1) found that the coefficient of variation was about 7% for eight subjects from whom eight blood samples were taken during a four-week period. Wetstone and LaMatta (2) studied 82 people for various periods of as long as five years. Although they took fewer blood samples, their study extended over a longer time; the coefficient of variation they found was 8. 4% On each study day a sample of commercial serum (Versatol; General Diagnostics, Morris Plains, N. J. 07950) from the same lot was assayed for an average of six times. For these daily assays the mean coefficient of variation (CV) was 1.1%. Over the year, the CV for the 26 means of the daily assays was 2.3%.
The hematocrit, hemoglobin, and number of erythrocytes were measured by standard laboratory procedures.
Results
The data are summarized in women. The highest range for a subject was 16%, the lowest 4.5%. The averages of the ranges were 7.9% for men and 12.0% for women. For the nine subjects monitored for three weeks, the variance (coefficient of variation or range) was not as large as that found in the group studied for a year ( In these small groups there was no correlation between ChE activity and age, as has been reported elsewhere (6, 7). There was a significant (P < 0.1) difference in the plasma ChE activity of men and women (4.45 vs. 3.75 mol/ml per minute) (2, (6) (7) (8) .
There was no apparent season-related change in ChE activity in plasma or erythrocytes in either sex. Although the subjects had the usual common illnesses (e.g., "colds" and influenza) during the year, neither these nor minor medications such as aspirin or antihistamines noticeably changed their ChE activities. In the course of their work, six of the subjects handled organophosphate insecticides without a noticeable decrease in their ChE activity, but after one man hung insecticide strips in his home his plasma ChE decreased by 20% during the next six weeks (these data were not included in tabulating his variation).
We also measured the packed cell volume and the erythrocyte hemoglobin content, and counted the erythrocytes on each study day in these groups fol-lowed serially. The CV's of all these were greater than the CV's of the erythrocyte ChE (Table 1) . From these, we calculated the erythrocyte ChE per unit of corpuscular volume and ChE per erythrocyte, hoping to find a measure relating the ChE to the cell that would have less variance than the ChE itself. However, these ratios varied more than the erythrocyte ChE.
In the population studied annually the average change of the plasma ChE was 9.3% for men and 16.5% for women. The erythrocyte ChE changes were 6.3% and 6.7% for men and women, respectively. These are smaller than for the subjects studied at more frequent intervals, but not unexpected because only two values were available. 
The erythrocyte
ChE activity varied considerably less than the plasma enzyme and appears to be relatively constant.
Not surprisingly, the subjects studied for three weeks showed less variability then did those studied for a year. The day-to-day change in erythrocyte ChE activity was rather small,
The two-sample study in the larger population was undertaken to find whether this small variability is also present in a larger, rather randomly selected population. That the mean ranges were no larger suggests that the magnitude of variability found is valid.
The applicability of these findings depends on the precision of the laboratory performing the measurements.
Under the circumstances described, we conclude the following:
1. The variability in erythrocyte ChE activity in normal men and women is rather small, less than that for more commonly used hematologic measures such as packed cell volume and hemoglobin content.
2. A change in erythrocyte ChE activity of greater than 8% in a man or 12% in a woman should alert one to look for a cause, either in the individual or in the environment.
3. The plasma ChE activity is much more variable and in a period of weeks may change as much as 25-50% in an apparently healthy and normal individual.
The reasons for this should be investigated further.
We are grateful to the 20 people who subjected themselves to venipuncture every two weeks fora year.
